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ABSTRACT

tential for west Texas earighers to. indreast the profitability of thel enterprises by begoming, more
thigir riaRagement practices by using seasonal chiriate forecasts is investigated using a Focus group

; ieal-gconoitic modeling. The focus gtoup telt forecasts could potentially be used in makmg decisions
concermug stowking rates, biush control, and deer herd management, Further, the focus group raised concerns
dboit-the potential misuse of “value-added” forage forecasts. These. concerns necessitate u revisiting. of the
valie-zdded conespt by the climate-forecasting: community. Using only stocking-rate” deeisions, the potential
walig of seasanal forage foregasts is estimated. As expected, the economic results: saggest thé value of the

fotecasts de_peuds on the restocking and desmckmg pnce along with other economic Factors. More nnpoﬂ‘ant

the: etco:wmu. mults and tocus—greup r'_ -

the need for mulfiyesr modeling wheh

1. Introduoction

The economic viability of fangeland-based livestock
enterprises is eritically affected by management's ability
to cope with climale variability. Most ranchers™ man-
agement styles are reactive, making adfustments to their
operations only after climatg conditions are experienced.
Improved seasonal climate fotec.astﬁ may allow ranchers
to be more proactive in managing their rangeland re-
sources, If a-drought is forecast, for example, then herd
size could be adjusted, which may allow for less ex-
pensive drought-coping alternatives and may help to
avoid ecological deterioration of the range. Similar, if
wctter than-average candmans are ferecast, ranch'e‘
agement usmg seasoual chmate furecasts may help de—
cision makers to mitigate poor conditions and fake ad-
vantage of geod conditiens (Stern-dnd Easterhng 199973,

Seasunal climate. outlooks with lead times of up. to

' 1s gre currently being disseminated (O’ Lenie

*Cum:nt affiliation: Depattinent of Apricultural Sciences; Sam
: Btate University, Humsville. Teras.

Corresponding -awthor address: James W, Mjelde, Texas: A&M
Unitversity, Tept, of Agricultural Economics, Blogker Building, Col-
lege Station, TX 77843,

E-mail;_j-mjelde® tamuede

© 2001 American Meteorological Society

1994: Mason et al. 1999). The basis for-these outlooks
is the substantial sciéntific advancements made in un-
derstanding the climate system and technolbgy in the
last part of the 20th century (Hl]l 2000). A well-known
example of these advancements. is our increased under-
standing of the El Nifie-Southern Oscillation (ENSO)
phétiomenon (Glantz 1996; Trenberth 1997). Other ¢li-
mate forcitig factors with the poténtial to improve sea-
sonal climate outlooks inclode the North Atlantic os-
cillation,. Pacific-Nosth Ameriean guasi-biennial oscil-
lation, and solar cycles (Mijelde et al. 1998). Studies
suggest these outlooks are more skillful than climato-
logical fhisterical) probabilities (Livesey. 1990; Wilks
2000=). Wilks (2000a) pmwdes indications that the re-
vised (revisian occurted in December of 1994) Chmate
Prediction Center probabilistic temperatare and. premp—
itatidn outlooks &ré improverents over their previous
attlooks, thus providing further evidence that our ability
to. provide useful seasoual climate outloks is improy-
ing.

Previous studies suggest decision makers in many
different sectors of the ecopomy may benefit from
ENSO-based and improved climate forecasts [see Mjel-
de et al. (1998), Nicholls {1996), Global Climate Ob-
servation Systems.{ 1995), and Wilks (1997) for reviews
of this literature]. One.area that has received little at-
tention in this literature is how the use of improved
climate forecaits thay influence rangeland management
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-decisions. In @ discussion piece, Stone (1994, p. 103)
statest “1deally, gtmm shauld b' 'ble w: match steckmg

2000 Staffmd—Sxmh etal, 20
stress rangelan_ operations are d

3 ig © ‘ §
messary ;Mthwgh benefits the use.of seasmnal fom—
gasts are shows;, Ash et al. {2000} conelude decision
makers are reluctant to accept and use such forecasts.
Stafford-Smith et al. (2000} conclude current seasonal
forecasts have some value but future developmenis
promise even more value.

This study investigates the potential for ranchers to
increase the profitability of their enterprises by becom-
ing more proactive in their management practices with
the increased availability of seasonal climate forecasts.
The study’s specific objectives are twofold. First, factors
alfecting the use of seasonal climate forecasts in ranch-
ing enterprises in west Texas are determined through
the use of a rancher focus group. Second, the potential
economic values of seasonal climate forecasts are ab-
tained using input from the focus group and biophysi-
cal-economic modeling. Unique to this study is the use
of decision rules based on input from a focus group of
decision makers rather than model-based decision rules
to value climate forecasts.

The study’s procedures are outlined in Fig. 1. A focus
group of ranchers previously used by Lee (1999) was
reconvened 1o elicit additional decision-making infor-
mation. The seven focus group members were com-
mercial-scale ranchers in the area. They were selected
by Texas Agricultural Experiment Station scientists
based on their willingness to participate in technology
development and implementation. The reconvened fo-
cus group was presented climate forecast information.
Included in this presentation were the potential impacts
of different climate conditions on forage production.
After discussing the probabilities and risks associated
with the forecasts, the ranchers were asked to evaluate
the stocking-rate decision rules developed by Lee (1999)
to see what changes, if any, would be made after the
forecast information is considered. Following an itera-
tive process, a consensus was reached. Forage produc-
tion and livestock performance are simulated by the
phytomass growth simulator (PHYGROW) using prior
knowledge [from Lee’s (1999) study] and revised (from
reconvening the focus group) decision rules. Results
from PHYGROW are used in an economic model of net
returns per section (259 hectares) based on work by
Lemberg (2000). Net returns obtained using the base
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Eie. 1. Simplified flow-chart repressptation of the-stdy

and revised decision rules are used to evaluate the eco-
nomic impacts of using the climate forecasts. Initial
results were presented to a second reconvening of the
focus group. The focus group’s reactions regarding ini-
tial results were then incorporated. The reader is referred
to Lee (1999) for details of the representative range—
ecological model and to Jochec (2000) for details of the
current study.

a. Biophysical simulation model—PHYGROW

PHYGROW uses weather; soil
mputs for a spcc;ﬁed T ige §1

16 simulate livestock

sm:facc sIap@, sml depth, sity, and we
3¢ of lant species and gmwth attrl»

reasons Ear usmg rh:s area are the Wilhngnﬁss of rant:h‘—
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ers in; this area to' participare and the availability of
range—ecological mode] for this county [developed by
Lee (1999) using PHYGROW). Sutton County consists
pnmanly of Farrant and Kavett soils that are asaecxated

Liow Stony Hill and Shallow range sites are sxrnu]ated;
separately by PHYGR.W Livestock: perface is.

pighted ion of each site in: the county
¢ model. Stocking rates: pre-
sented to the: focus: graaps'arc in aniival nits per sec-
ton,a-commen measure used by tarichers, Grazing pres-
sure equivalent to one animal wnit is 12 kg of forage
dry miatter per day

b. .Focus-group meetings

The mccmvened' fecas~greupn meetmg was canducted

faf their past and curen in thie: focus
group, The focus. group coaversed for four hours, in-
cluding « lunch in which the cenversation continued.
Imihediately following: the meeting, the study team
miembérs met 16 disenss and compare notes. Three:days
after the meeting,. the members met again fo form 4
consensus on the information obtained from the focus
group. Preliminary results were presented to: the focus
group on 2 August 2000, Again, immediately following
this -fieeting, the study team members et to- discuss
and compare fotes, ‘This secotid meeting was 1ess strne-
tured than the first,concentrating on the econotiic fiod-
€l develapmcm and mﬁerpretauan of the resulis.

the | foclis-group meeting, the ranchers were
presented-with a packet of information on Lee’s (1999)
&mdy, climate fores;asts, and the new study. An ovér-
view of the previous project’s resitlts was pressnted. To
link the ranchers’ past participation with the current
trieeting, decision rules deyéloped from the last meeting:
were: reviewsd, Besides the decision rules, the ranchers
Warf: alsa bnefad on: the eomplefmty of the PHYGROW'

castmg Back:gro__ '
sgasonal clivny forecasts 'I‘h' abihty of
was also brisfly discussed. Bxamples of the C
‘Prediction Center's: seasonal.climate outlooks were pre-
sentéd fo the ranchers to display the varying types of
information currently availabie. The ENSO phenome-
non was also disenssed, Key points of the elithate. dut-
look presentation were: 1) eutlooks aré net & certainty,
2) cyirent cutlooks have more skill than using historical
averages, 3) climate forecasting will continge fo jms
prove with technological advancements and as our un-
derstanding of the climate system increases, and 4) there
is a strong push to make seasonal outlooks more user
friendly. The information from the previous study and
the climate outlook information were intended to give
the ranchers appropriate contextual background mate-
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frept'e‘senta n of 'the eccsnamic m:odel, an

forage producnm} e used: abuve-ayerage, typ!
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'rial an mteg:ral part of conductmg a focnsﬂgroup meet

g w ;
a pstcket Df mformatmn that mc]udad artevie: q
forecasts, the: stirdy team’s mterpretauon of
in the previous meetl;;g, :

I);scussmn at lfhe secund facusdgmup cstig coticen-
trated. on the appropriateness of the ravxsed decision
riiles .given the $Easondl forecasts, dévelopment of the
etonoric model, and economic resalls:

¢. Seasonal forage-production forecasts

Seasonal forage-pmductton forecasts are usf:ad torep-

theuse of fﬂtage foracasts P‘n*st usmg ramfa]lf

can be misleading. For example, 2 in. of total mcmthly
rainfall can result ju different forage productions. 1f the
2 in. deeurred on the first day of the month, poor grow-
ing conditiotis inay be realiz ot 'of the montl.

On the other hand, if the 2 in. 19 more evenly distributgd
throughout the month, more favorable growing condi-
tions are experienced. Transforming daily weather data
into forage-production forecasts is one possxblc way. to
alleviate this daily weather variability problem, |
Wilks (200013 j:3 I%SL discussing earrentl:

temperatute and precipitation forecasts, notes; *.
forecasts as tswed do. net dxrectl}r prm’zde the xnferw

is a push to: p:ewde userfnendly forac:asts Inganeral
it is perceived by the climate forecasting community
that sPemﬁc fbrecasts for tem‘ _ture and ramfall do:

; Use 'f ferage pmducﬂen is.an aitempt te pro-
endly, valued-added seasonal climate fore-

casts:
Forage-production forecasts are based on forage de-
viations from the long-terra. mean. Three categories of

o, and

weather

casts; the .following procedure i 1ised. Dai
data for Sonora, Texas, from 1949 to 1998 sre iised in
PHYGROW along with seil characteristics, planit attri-
butes, and the stocking-rate decision mules from Lee
(1999) to obtain ddily focage production for each year:
Representative above-average, typical, and below-ay-

erage forage-production years are chiosen using a two-
part proce The first step of the process determines
the fotage catggorles for each year. To accomplish this
categorization, for €ach day, deviations in available for-
age from the long-teritt daily dverage are caloulated.
These daily deviations are fhen summed for sach year
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Fiii. 2. Avei.able forage as a percent deviation of the long-term average following an ubove-average year
{1 Oct 1986-30 Sep 1Y87) of forage production,

Years in which the summed vearly deviations are greater
(less) than the mean yearly deviation plus (minus) one-
half standard deviation of the yearly forage deviations
are classified as above (below) average. Approximately
24% of the years fall into the above category, whereas
45% and 31% fall into the typical and below average
years of forage production. The second part of the year-
choosing process identifies a representative year for
eaeh c‘amgexry Years chosen BY epre&cn' ive of their

and 1 Gctober 199»5-313 Septe ot 1996 fer beiem Tweo
criteria were used for choosing the representative years:
1) the years had to be “median™ years in their respective
groups and 2). if possible, the years also had to fall in
the recent past for ease of recollection to the rancher.
Daily forage deviations were converted into percent de-
viations of available forage from the long-term average
and smoothed using a 10-day moving average. Graphs
of the smoothed forage-deviation values were presented
to the focus group as available forage-production fore-
casts. One reason the above scheme was used is because
classifying forage production by ENSO (the most prev-
alent base for climate forecasting systems today) did not
provide enough information for decision making. This
observation was confirmed by the focus group.

The focus group was shown two different fOI'LCd‘it
scenarios, “‘no uncertainty” and “uncertainty.” In ad-
dition, because current range conditions are important,
each scenario also depends on current conditions. Cur-
et conditions dre given by the representative years for
above-average, typical, and below-average forage pro-
duction. To clerify, consider Fig. 2, a reproduction of
one graph presented to the focus group (colorized ver-

sions of the figures were presented to the focus group).
The left-hand side of Fig. 2 represents a current year in
which above-average lorage production was experi-
enced. Focus group members were told this part of the
graph represented forage production for the year of |
October 1986 to 30 September 1987 to provide an an-
alog year te help miers the ocurrent forage ¢ondi-

Lee B f s-Sroup. naecqu at which no, ferecasts were
available. Furiher, they were told to assume the forecast
conditions would occur. that is, there is no uncertainty
in the forecasts, The ranchers were then asked to look
at the right-hand side of Fig. 2, which represented the
three p(]hhlble forage forecasts for the following year.
Note in Fig. 2. as previously discussed, the daily weather
generating the current above-normal and forecast above-
normal years is the same year. I October 1986-30 Sep-
tember 1987. Questions were asked about their potential
use of each of the three forecasts, given the current year
is above-average forage production. These questions
were designed to obtain the ranchers’ perceptions and
willingness to alter their decisions. All ranchers were
asked questions concerning their use of the forage fore-
casts, along with attempts to reach a consensus. Note
that the ranchers were not asked to give a specific stock-
ing rate but rather the directions and strength of their
changes. A consensus was reached as to the direction
and strength of any changes. Similar graphs for typical
and below-average cwrrent-year cases were shown to
the focus group.

In the uncertainty scenario, colored versions of nine
graphs were presented. Each current year was followed
by various forage forecasts associated with years of
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FiG. 3. Above-average years of available forage as a percent deviation of the long-term average following
an above-average year (1 Oct 198630 Sep 1987) of forage preduction.

above-average, typical, and below-average forage pro-
duction. The uncertainty graphs contained only some
Vears m Gach of the forecast categories. Not all yéars

ih any. one cdtegory were presented because of the dif-
fieulty in mterprctmg the graphs piven the number of
years contained in each category. As an example, Fig.
3 represents an ahevc-avamge cuprent year with an

graphs reptesent the range of forage production that
could be. expected when a specific forage forecast is
received. Again, a consensus was. redched concerning
the use of ihe forecast when the forecast is uncertain
and 2 raiige. of forage conditions can be-expected.

d. Eeonomic model

Using devisiod theory {Hilton 1981), the value-of the
sedsonal climate forecasts is obtained by comparing two
scenarios: 1) what would take place if ouly ptior in-
formation is used and 2) what will oceur if the climate
ferecasta are used (M‘cldc et al, 1988) Expected armual

mation scenaric. The use of climate ecast scenarrm
is represented by the expected net rerurns obtained from
using the decision rules from the reconvened foeus
group. The difference. in expécted annual net returns
between the two 'scenaries is the expected value of the
climate forecasts.

Arnual nét returns per section forgiven currentforage
cohditions ¢ and' forecast yesr j is

NR;

2

= RevCows;; + RevCalves,, — TVC,

+ Interest;, + EndInv,, — Beglnv,, (1)

where NR;, squals the anitigal net returhs pei sectfion
oyer speciiﬁd costs, the subsetipt i denotes one of the
three base years, the subseriptj denetes the forecast year;
Rev(’lows IS net fevenue. from COWS,. RevCalvesy is nef

terev.t@ is et int est revenue, EudInv is the ?valua
placed on -animals in the herd at the end vf the yedr,
and Bcgrmv 15 the- value of the herd at the begmmng_
pencd mf 1 Octobér—w Saptember.

RevCows, is the revenues and costs associated with
changes in the stocking rates and cullinig and replace-
ment decisions; Twe stocking=rate decision points are
included in the model. The Oetober decision point is
based on either Lee’s (1999) prior information decigion:
rules or the revmed tules baged on the foragﬂ forecasts:
A July decision point is also included in the model, but
stocking rate decisions. are only based on Lee's (1999)
rules. RevCalves, is the revenues and costs assaciated
with upurchasmg (increase in stackmg rate) or selling
(decrégse in stotking rate) calves in July and thé nét
revenue from the autimn sale of weaned calves. At the
July decision peint it is assumed thar if the stocking
rate is ingreased; a cow-calf pair is bought. If the stock-
ing rate is décréased, dows without calves are sold first,
thenr cows with calves are. sold to reach the desired
stackmg tate. Prices for calves are based on estimited
price equations. that inelude climate variables and beef-
cow inventory numbers as independent variables. These
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equaf:mnﬁ allow. for the: impatt of ¢limate variability and
cattle price cycles on the price of the calves.

TVC, is based on. variable costs per head; therefore,
vanable costs differ. by stocking rate. Variable costs in-
clude range cubes, s¥lt ind rhinérals, veteriiary medi-
cine, fuel, lubrication, repairs, and miscellaneous.costs;
along with hauling and commission costs per head sold;
An interest charge is added to the variable costs based
on the assumption that operating loans are used, In-
terest,, consists of interest earned on véweriiie frofm the
sale of cows and calves (assaming the revenae is re-
irtvested) minus interest charges on capital used to re-
stock (assuming an oppertunity cost for the capital).
Last; Beglnv, and EndInv, are included to account for
changes in. mvenwry over the year,

For gach cutreiit condition, NR;, is calculated for all
yedrs within a forécast category. Each NR,, is weighted
by the appropriate joint probability of occurrence of the
current condition and forecast to obtain the expected
value of annual net returns. Equation (1) for NR, i§
uséd to caleulare bofh the prior-information and the
with-¢limate-foréeasts net retursis. The only difference
between the prior-information and with-forecasts mod-
els is the decision rules used (see the results section
below)in generatmg animal performance It is dssmimied
each Historical year in the dataset is eqoally likely and
the: forecasts are reliable.

e. Decision rules and elimate scenarios

As discussed earlier, two differént sets of decisions
were obtained from the focus group. No-uncertainty de-
cision rules were obtained using three graphs similar to
Fig. 2. Recall in the use of these graphs, the ranchers
were told to assume the forecast years as graphied were
certain to oceur. Uncertainty rule§ were based.on nine
graph§ gifilar to Fig. 3. Here, 4 range of possible. ot
comies may ooour for each forecast.

The no-uncertainty rules are used nnder two, assump-
tipns. on the. possxble years that-¢ari oceur, In the “igp-
resétative-years™ scenatio, there are nirie possible eli-
mate combinations; Eachef the. abmre~average typical,
and below-average current years is followed by a fore-
cast with no uncertainty for an above-average, typical,

and below-average représentafive forage year {corie-

sponds-to Fig. 2 and related graphs). In the “all-years”
scenario; all 49 vr in the dutaset are used with. each
eurrent year’s condition, giving 147 pessible combi-
nations. Each of the above-average, typicdl, and below-
average current years Is followed by 4 foréeast for
above-average; typical, and- below-average forage pro-
duetion. Instead of being a forecast with-certainty, how-
cver, each year classified in the forecast catégory has
an equally. liksly chance of occurring, To ¢larify, con-
sider an dbové-average forecast. Any | of the 12 forage
years. classified as above-average forage production can
ocour. The :same holds true for the 22 typical and 15
below-average years. The uncertainty decision rules are
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appligd wnly to the 4ll-years sc¢enario. Three decizion

rale-forage year sceparios are therefore used: 1) ng un-
certamtyHrepmsentatwe years, 2) no uncertainty—all
years, and 3) uncertainty-all years.

3. Results

The first objective of this research is to detertnine
what facters may affect the use of seasonal.climate fore
casts in ranching; determining the potential value of the
use of such forecasts is the second objective. Comments
conderning the use of clitnate forecasts from the focus-
group meeting dre presetited for both the. initial and
follow-up focus-group meetings. Then, changes in
stocking-rate decisions based on the availability of ¢li-
mate forecasts are presenfed. Last, the estimatéd ex-
pected valtes of the use of the clmate forecasts dre
presented..

4. Foeus group

[} FACTORY AFFECTING THE DECISION-MAKING
PROCESS

The focus group deemed weathet the single most im-
portant factor ip their business. However, forage pio-
dugtion forecasts would be only orie.of the many factors
mﬁuancmg ranchers” decisions. The focus group gons
cluded ranchers:in the study area use conservative prace
tices aud tend to manage for drought conditions. Ranch-
.er are more. likely to r2dct o a forecast for peor con-
s thari 1o forecasts for favorable forage conditions:
The current yesit’s range conditions will be considered
in the decision-making process. If cumrent forage is
'scarce, ranchers are more likely 1o keep the herd §ize
the same or to-decrease: tocking rite to iniprove the
range ‘conditions, even if favorable conditions are fore-
cast. Previous and current stocking rates will alse affect
how: decision makers use climate forecasts to adjust
stecking rates.

Fecd afid livestock price ¢ycles also infleence stock-
inig retes. High cattle-and feed prices may forceranchers
o decreaSe thezxr herd size regardl&ss af the forecast

crease. theu' stockmg rates depending on thelr isk-aver
sion lével, Thiterest rates and the availability of eredit to
the rapcher also will influenice a rancher’s decisions,

2} ADDITIONAL FOGCUS-GROUP COMMENTS

The focus group noted today’s rancher cannot operate
as the traditiondl ranclier ofice did. To remain cormpet-
itive, oné has to be willing to incorporate information
into one’s.operations. The ranchers wonld not base their
stocking rates only on the climate informiation that is
eurrently available to them. Current forgécasts are too
uncertain and cover regions that are too broad. The fore-

casts would need to be more site-specific and accurate
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to be incorporated into:their management practices. The-

f’erecasts would have - tG be 7‘0% to 80% accurate and
| fo ] ) & | .group would
fee]. cumf’uﬂable usitg .them_ Lead titiig ‘of forecasts
would also be crucisl to be able to adjust aperations
accordingly.

Interest was expnessad by the f@cus grou in Ieammg_ :

fﬁﬂﬂeﬁ about chgmate forecasts. A weather research sem-
inar was suggested -as a forum to Jearn about the ad-
vancemants ‘taking place: Fou
sider west Texas 10 have a vaidable ¢limite and realize
any additienal i

beneficial to their management practices. The ranchers

also realized & potential te incerperate climate forecasts

eparatmns to be abie

mt thear mrmncrmal deer h ; tm

tigns.

The focus. group. &cknowledfged that it is impertant
for fnrecasts t0 be reported in 4 user-friendly form, but
xpressed CORCErns bomt making forage-pro-'

destrbying‘ the fand if there is -a. foreeast for belw—
average forage production. Instead of forage—pmducuen

forecasts, the focus group would prefer to receive fore-

3) FOLLOW-UP FOCUS-GROUP MEETING

Upan reesivmg nhe: msuhs af the study, the foeus

E
ed 1f they did not respend to. & be

"r'éhchers \wmld hke tﬂ be m--

~group menibers: con-

formation they could obtgin may be

example, . the ranchers felt pride in the work ‘hey do. :9

JOEHEC ET AL

the: Tack of forage, they would increase the amount of
-supplemenm feed for their herd. Further tie focus

fareeast sequence by decremng thexr stee
Id

mtemstsd, and incotiic to ﬁle.ranﬂh woulﬂ be lost. The
forecasts could also be used for leasing property for
Ideer huntmg Ranchem feit they cou}d use @ f:wo;gble

av g'e €0 -ttumcrs to. merease supple—
rental feeding to. ‘maiatain deer hexds, The foeus group
noted, however, yearly changes in lease rates based on

forecasts would be difficult if not impossible t¢ admin-

ster.
The focus group discussed the pnnsona.l &nd econoiiie
value -assoctated with the genetics of their hesds. For

develop quality in their herds through. Selgc
iig. If they decrease stockifig rates, the ; )
may be lost to the ranch. Praserva 1 of geetic tralts
would play an impertant role in the use of climate fore

_castsi Last pannl members felt _results m&y dxffar if

F@eus—gmup particxpaﬁts again: expressed interest in

:con&nuad trammg programs to learn;: more abaut long-

‘ o els
pracaices Feracasts could beused to paam bum achedules;
for brush control. A forecast for an above-average year,
fm' ex»ample, Weuld pmvxdc ranchcrs the chowe L uz—

forecasts are valuable a;ud they will be ﬁsad Further,
the panel felt thc study team $ Interpretatmns of thair
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e at which.a rancher sells cows, whereas. the restockmg
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4) PRIOR-INFORMATION STOCKING RATES
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TanLE 1. Adjusted cattle stocking rates (in animal units per section)
based on focus-group input with and without climate-forecast infor-
mation.

JOURNAL OF APPLIED METEOROLOGY

Current year’s condition

Forecast Above average Typical Below average

Stocking rate before autumn decision is made

38.20 36.55 29.21

Autumn decision using prior information
38.20 31.66 34.10
Autumn decision with ¢limate forecast—no uncertainly
Above average 39.94 36.55 34.10
Typical 38.20 31.66 34.10
Below average 34.73 31.26 24.31

Autumn decision with elimate forecast—uncertainty

ADovE average 35.20 31,00 300
Typical 38.20 31.66 34.10
Below average 36.47 31.66 29.52

to 31.66 animal units per section), whereas if below-
average conditions had been experienced, the stocking
rate would be increased (from 29.21 to 34.10 animal
units per section). Differences in deviations in forage
production explain the changes. Although typical con-
ditions have been experienced most of the year, at the
end of the year, forage is decreasing, so the prior-in-
formation decision rules suggest a decrease in stocking
rates. In the below-average case, at the end of the period.
forage production is improving, warranting the increase
in stocking rates.

5) NO-UNCERTAINTY STOCKING RATES

With a no-uncertainty lorecast for above-average for-
age production following a year of above-average forage
production, the ranchers’ consensus is they would buy
temporary stocker cattle and increase their stocking
rates. The study team’s interpretation of the panel’s com-
ments is the ranchers would increase their stocking rate
from 38.20 animal units to 39.94 animal units. After

VOLUME 4()

experiencing typical conditions with an above-average
forecast, the ranchers’ consensus is not to change the
stocking rate. This decision is an increase over the prior-
information scenario. With below-average current con-
ditions and an above-average forecast, there is no
change in the autumn decision rule between the prior-
information and the no-uncertainty cases. Regardless of
the current conditions, a typical forecast resulted in no
change in the autumn decision rules between the prior-
information and the no-uncertainty cases. In all cases,
a below-average forecast resulted in lower stocking rates
than the prior-information case.

6) UNCERTAINTY STOCKING RATES

incre

b. Value of seasonal forage-production forecasts

Results for all three decision-rules—forage-years sce-
narios are presented in Table 2 for various destocking
prices. These expected values represent the increase in
net returns per section from the use of the seasonal
climate forecasts for the forecast (single) year only. As
the destocking price decreases relative to the restocking
price (set at $700 per cow), the information value per
section increases in all three scenarios. In the no-un-

TanLE 2. Expected value of seasonal forage-production forecasts per section and percentage change in standard deviations of net returns
for the no-uncertainty—representative-years. no-uncertainty—all-years, and uncestainty—all-years scenarios for various destocking prices, as-

suming a 300-Ib Jul calf, and mean national inventory levels.*

Expected value: Expected value:

% change in std dev:

Expected value: % change in std dev:

Destocking price no uncert.— no. uncert.- no uncert.— uncertainty— uncertainty—
($ per head) repres. years all years all years all years all years
700 —40.35 —46.12 15.8 —149.32 5.3
680 -20.61 —34.94 15.8 —138.87 4.5
660 —0.88 23.79 15.8 —128.41 3.8
640 18.85 —12.63 15.7 =117.94 3.0
620 38.59 —1.46 153 - 107.49 23
600 58.32 9.71 15.6 —99.86 1.5
500 156.99 65.54 15.1 -47.56 —1.8
410 245.79 115.78 14.5 0.50 —4.3
400 255.66 121.35 14.4 4.73 —4.6

# Restocking price is set at $700 per cow. Abbreviations used are % for percent, uncert. for uncertainty. repres, for representative, and
std dev for standard deviation. See text for definition of the different scenarios.



SEPTEMBER 2001

certainty—representative-years scenario, the expected
value of the climate information becomes positive when
the destocking price is approximately $660 per head or
7% lower than the restocking price of $700 per head.
The value of the climate information becomes positive
in the no-uncertainty—all-years scenario when the de-
stocking price is approximately $620. or 13%, lower
than the restocking price. For the uncertainty—all-years
scenario, the value of information becomes positive
when the destocking price is approximately $410, or
43%, lower than the restocking price.

The vaiue of the ciimaie information depends on
changes in stocking rates that affect net interest, the
number of calves sold, when calves are sold. variable
costs, and revenues and costs associated with buying
and selling cows. Increases in the value of the elimate
information occur when the destocking price is lower
than the restocking price, because by using the climate
forecasts ranchers reduce the variability of the expected
number of cows purchased and/or sold (includes both
October and July decision points). In the no-uncer-
tainty—representative-years scenario, 1.62 fewer animal
units per section are purchased and/or sold with the use
of climate forecasts. In the no-uncertainty—all-years and
uncertainty—all-years scenarios, 0.61 and 0.76 fewer an-
imal units per section are purchased and/or sold with
the use of climate forecasts. Differences in the value of
the forecasts occur because of the penalty (or transaction
costs) associated with selling cows at a price lower than
the price at which the cows are purchased.

Percent changes in the standard deviation of net re-
turns between the prior-information and all-years sce-
narios are also included in Table 2. Standard deviations
of net returns with climate forecasts in the no-uncer-
tainty—all-years scenario are about 14.4%—15.8% higher
than standard deviations of prior-information net re-
turns. In the uncertainty—all-years scenario, standard de-
viations of net returns range from 4.6% lower to 5.3%
higher than standard deviations of net returns associated
with using only prior information. The negative percent
change in the standard deviation denotes decreased var-
iability in net returns. As the destocking price is lowered
relative to the restocking price in both the no-uncer-
tainty—all-years and uncertainty—all-years scenarios, the
percent change in the standard deviations also decreases.

Sensitivity analysis on parameters besides destocking
price can be summarized as follows. As the July calf
weight increases. the value of the forecasts decreases.
Similarly, as calf price increases (caused by changes in
national cattle inventory numbers used in the price equa-
tions). the value of the forecasts decreases. Increases in
both parameters increase the value of a calf in the model.
This increase in calf value makes adjustments to the
stocking rate more costly to the rancher.

To gain further insight into the value of the forecasts,
Table 3 contains a breakdown of the expected value of
the forecasts for the scenario for no uncertainty—all years
for one price and one calf weight. In this example, no
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TA‘BLE. 3 Expeeted smlu& 6f ‘seasonal ﬁ)fage»pmdueham f(areéasts
en, b alf v

Abpve- oY
Foredast fecgived Avérage  Typiesl Fopii
Abgwe: average 1581 21227 feliel
Typigal 0:00, 000 geX
Belowi averags —T6.50 =692 —i9R0E —27430
Expected valie By —60:58  2685.55% —I91.0% —46:12
cuprent condition

* All values have been weighted by the appropriate probability of
specific events occurring.

value is plaeed on the' typmal fﬂreeast becanse there are;
‘change he: : :

of decmases in the st@ckmg xats. Althaugh wemll 5 8
ive i s;exampie( 546. 12
itive and othes;

4 3 : i
arid decreases i expected g — s generally mm
sistent throughout the: different scenarios.. The magni:
tndes of the increases amd decreases change, hewever,
with changes in the paramieters of the wiodel.

4. Discussion

:chmme Sarecasts. are not. capmred in the Lyr model,
T‘he fosus gwup felt eal. o pementsges may ‘ '
the fo uld

to: make the. e value of the - forecasts Pés -
Further, by deswckmg whw faced thh ferecasts fer

ecolagml cotidition .of their ranch, This pmteénon
could easily :make the expc::tad value of the forecasts
positive.

Supplemental feed costs are not included in the model
hecause PHY GROW did not calculate shortfalls in dry-
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matter requirements. As noted earlier, the focus group
felt they would have to increase both the quantity and
quality of supplemental feed during below-average
years. The use of forecasts may allow ranchers to lower
their variable costs and to increase the expected value
of the forecast information because of destocking during
below-average forage-production years.

Deer-hunting and brush-control management are not
in the biophysical-economic model. As noted by the
focus group, inclusion of these activities may increase
the expected value of the seasonal climate forecasts.
Further, use of the climate forecasts may also help to
maintain the genetics (quality) of both the cattle and
deer herds.

Further studies need to address these issues, but in-
clusion of these issues is not a trivial task. Except pos-
sibly supplemental feed, these issues require a multiyear
model. Including expanded forage dynamics, brush
management, and cattle and deer herd dynamics requires
a methodological approach that to our knowledge is not
currently developed. In addition, a model that includes
forecasts for periods shorter than one year should be
developed. because of intrayear climate variability. This
task would require the focus group to provide additional
information concerning stocking-rate decision rules.
Elicitation of multiperiod decision rules based on the
use of climate forecasts requires further consideration,
because of the lack of experience decision makers have
with using climate forecasts. By design of the focus
aroup presentation, the expected values may be up-
wardly biased. Recall that it is assumed the conditions
being forecasted will occur.

The focus group was concerned that issuing forage
forecasts could or would be misused by some groups
as an indication of poor ranch-management practices
rather than weather-related conditions. This concern
suggests other forms of forecasts such as rainfall and/
or temperature forecasts should be used to elicit feed-
back from decision makers. More important, this con-
cern suggests the notion of user-friendly forecasts needs
further consideration.

Several final comments are warranted. First, com-
parison of the different decision rule—climate scenarios
illustrates that only considering representative outcomes
potentially biases the expected value of the forecasts.
Second, the focus group mentioned they were conser-
vative. Their responses and revised decision rules con-
firm this statement. Third, this study is unique in its
attempt to value information based on focus groups rath-
er than on strictly model-based decisions. This approach
allows impediments to the use of seasonal forecasts to
be identified. It is not a simple case of the forecasts
having value so therefore they will be used. However,
the value of the forecasts is specific to the decision rules
developed using the focus group input. Fourth, esti-
mated value of the forecasts are for seasonal forage
forecasts. These values may overstate the value of sea-
sonal temperature and rainfall forecasts because of the

JOURNAL OF APPLIED METEOROLOGY

VOLUME 40

lack of a one-to-one correspondence of such forecasts
to forage forecasts. Last, as noted by several authors
and reinforced by the focus group, education—outreach
programs are necessary if the potential net benefits from
the use of seasonal climate forecasts are to be realized.
Dissemination and use of forage forecasts, however,
through face-to-face meetings between researchers and
decision makers would be cost prohibitive. Develop-
ment of effective education and outreach programs, tak-
ing both the costs of such programs and benefits re-
ceived into account, would be an interesting next avenue
of research and development.
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